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(54) COMPOSITE HIGH FREQUENCY COMPONENT 

(57)Abstract: 

PURPOSE: To make high frequency components composite with filter 
components in which an occupied area/volume on a printed circuit 
board is small and it is not required to newly add an impedance 
matching circuit. 

CONSTITUTION: Diodes D1, D2, a ground external electrode G2, a 
transmission circuit external electrode TX1 , a reception circuit external 
electrode RX1 , an antenna circuit external electrode ANT1 , control 
terminal external electrodes Vc1 1 , Vc22 are formed to an outer side of 
a multi-layered board 10 and strip line electrodes L11, L21, L31, L41, 
L51, capacitor electrodes C11, C12, C13, C14, C15, C21, C22, C31, 
C32, C33, C34, C35, C41, C51, C61, C62, C63, C71, C81, C91 and a 
ground external electrode G1 are formed in the inside of the multi- 
layered board 10 as the composite high frequency components. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A high frequency device is carried in the external surface of the 
multilayer substrate which comes to carry out the laminating of two or more 
dielectric layers. The signal line linked to a grand electrode and said high 
frequency device is formed on the external surface of said multilayer substrate, 
or said dielectric layer at least. On the same flat surface as said signal line The 
radio-frequency head article which forms the 1st transmission line linked to said 
signal line and said grand inter-electrode one, and comes to apply bias voltage to 
said high frequency device through this 1st transmission line, The compound RF 
components characterized by having the filter components which come to form 
the 2nd transmission line on the external surface of said multilayer substrate, or 
said dielectric layer at least, and connect said 2nd transmission line by said 
signal line to said RF component. 

[Claim 2] The compound radio-frequency head article according to claim 1 
characterized by using said radio-frequency head article as a high frequency part 
of switch further, using a stripline as said transmission line, using diode as said 
high frequency device. 

[Claim 3] Compound RF components given in either of claims 1 or claims 2 which 
are characterized by using low pass filter components as said filter component. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the compound radio- 
frequency head article which comes to connect a radio-frequency head article 
and filter components, such as a high frequency part of switch, about a 
compound radio-frequency head article. 
[0002] 

[Description of the Prior Art] As shown in drawing 10 , the high frequency part of 
switch which is a radio-frequency head article is used in a digital cellular phone 
etc. in order to switch the connection between a sending circuit TX and Antenna 
ANT, and connection between a receiving circuit RX and Antenna ANT. 
[0003] As an example of a radio-frequency head article, the circuit diagram of the 
high frequency part of switch 1 is shown in drawing 1 1 . The high frequency part 
of switch 1 is connected to Antenna ANT, a sending circuit TX, and a receiving 
circuit RX by the signal line V1. The anode of the diode D1 which is a high 
frequency device is connected to a sending circuit TX through a capacitor C1. 
The anode of diode D1 is grounded in a gland through the series circuit of the 



stripline L1 which is the 1st transmission line, and a capacitor C4. As track length 
of a stripline L1 , when wavelength of the sending signal from a sending circuit TX 
is set to lambda, it is set up so that it may become lambda/4 or less. Moreover, 
the control terminal Vc1 is connected to the midpoint of a stripline L1 and a 
capacitor C4. The control circuit for switching the high frequency part of switch 1 
is connected to the control terminal Vc1 . And the series circuit of the stripline L3 
which is the 1st transmission line, and a capacitor C6 is connected to the both 
ends (between anode cathodes) of diode D1 . Furthermore, the cathode of diode 
D1 is connected to Antenna ANT through a capacitor C2. 
[0004] A receiving circuit RX is connected to the capacitor C2 connected to 
Antenna ANT through the series circuit of the stripline L2 and capacitor C3 which 
are the 1st transmission line further. The track length of a stripline L2 as well as a 
stripline L1 is set up so that it may become lambda/4 or less. Moreover, the 
anode of the diode D2 which is a high frequency device is connected to the 
midpoint of a stripline L2 and a capacitor C3. And the cathode of diode D2 is 
grounded through a capacitor C5 in a gland. Furthermore, the control terminal 
Vc2 is connected to the midpoint of diode D2 and a capacitor C5. The control 
circuit for switching the high frequency part of switch 1 is connected to the control 
terminal Vc2 like the control terminal Vc1, and the circuit of the high frequency 
part of switch 1 is constituted. 

[0005] Thus, when transmitting using the constituted high frequency part of 
switch 1 , forward bias voltage is impressed to the control terminal Vc1 , and 
negative bias voltage is impressed to the control terminal Vc2. This electrical 
potential difference turns ON diodes D1 and D2, in order to work as bias voltage 
of the forward direction to diodes D1 and D2. At this time, an in one direction 
flowed part is cut by a capacitor C1 thru/or C5 and C6, and the electrical potential 
difference applied to the control terminals Vc1 and Vc2 is impressed only to the 
circuit containing diodes D1 and D2. Therefore, since a stripline L2 is grounded 
by diode D2, resonates by transmit frequencies and becomes almost infinite [ an 
impedance ], the sending signal from a sending circuit TX is transmitted to 



Antenna ANT through a capacitor C1 , diode D1 , and a capacitor C2, without 
transmitting almost to a receiving-circuit RX side. In addition, since the stripline 
L1 is grounded through the capacitor C4, it resonated by transmit frequencies, 
the impedance became almost infinite, and it has prevented that a sending signal 
leaks to a ground side. 

[0006] On the other hand, at the time of reception, negative bias voltage is 
impressed to the control terminal Vc1 , and forward bias voltage is impressed to 
the control terminal Vc2. Since this electrical potential difference commits as bias 
voltage of hard flow to diodes D1 and D2, diodes D1 and D2 will be in an OFF 
condition, and the input signal from Antenna ANT is transmitted to a receiving 
circuit RX through a capacitor C2, a stripline L2, and a capacitor C3, and it is 
hardly transmitted to a sending-circuit TX side. 

[0007] Thus, the high frequency part of switch 1 can switch the signal of 
transmission and reception by controlling the bias voltage impressed to the 
control terminals Vc1 and Vc2. 

[0008] In addition, by forming the parallel resonant circuit which resonates of the 
compound electrostatic capacity of a capacitor C6 and the diode D1 at the time 
of OFF, and the inductance component of a stripline L3, and resonating the 
resonance frequency on the frequency of an input signal, and the frequency 
made in agreement, the series circuit of a stripline L3 and a capacitor C6 makes 
the impedance of a node with the stripline L3 at the time of OFF of diode D1 
increase, and is used for reducing an insertion loss and reflection loss. 
[0009] There is a high frequency part of switch of the circuitry under application 
etc. by the high frequency part of switch of the circuitry which there are various 
things in a high frequency switch besides the circuitry mentioned above, for 
example, was indicated by JP,6-197042,A and JP,6-197043,A, and Japanese 
Patent Application No. No. 219798 [ five to ]. 

[0010] Moreover, there is a thing using a transistor besides the diode mentioned 
above, FET, etc. in a high frequency device, and there is a thing using a coplanar 
line besides the stripline mentioned above etc. in the transmission line. 



[0011] 

[Problem(s) to be Solved by the Invention] However, since RF components and 
filter components were conventionally designed and manufactured separately 
when using it, having connected filter components to the above RF components, 
big occupancy area and volume were needed on the printed circuit board, and 
there was a problem which says the versatility of circuit arrangement if the worst 
happens. Moreover, in order to perform impedance matching of a radio- 
frequency head article and filter components, there was a problem that the circuit 
for impedance matching newly had to be added to a radio-frequency head article 
and filter components. Furthermore, there was a problem that the time amount 
for designing said circuit for impedance matching was also needed for an excess. 
[0012] It aims at offering the compound RF components which make the circuit 
for impedance matching unnecessary while this invention is made in order to 
cancel these troubles, it makes small the occupancy area and the volume on a 
printed circuit board and improves versatility of circuit arrangement. 
[0013] 

[Means for Solving the Problem] In order that the compound RF components 
concerning this invention may attain the above-mentioned purpose, a RF device 
is carried in the external surface of the multilayer substrate which comes to carry 
out the laminating of two or more dielectric layers. The signal line linked to a 
grand electrode and said high frequency device is formed on the external surface 
of said multilayer substrate, or said dielectric layer at least. On the same flat 
surface as said signal line The radio-frequency head article which forms the 1st 
transmission line linked to said signal line and said grand inter-electrode one, 
and comes to apply bias voltage to said high frequency device through this 1st 
transmission line, It is characterized by having the filter components which come 
to form the 2nd transmission line on the external surface of said multilayer 
substrate, or said dielectric layer at least, and connect said 2nd transmission line 
by said signal line to said RF component. Moreover, it is characterized by using 
said radio-frequency head article as a high frequency part of switch further, using 



a stripline as said transmission line, using diode as said high frequency device. 
Moreover, it is characterized by using low pass filter components as said filter 
component. 
[0014] 

[Function] According to the above-mentioned configuration, compared with what 
connected conventional RF components formed separately and filter components, 
the whole dimension becomes small by forming said RF components and said 
filter component in one multilayer substrate which comes to carry out the 
laminating of two or more dielectric layers, and using them as compound RF 
components. Moreover, the design which performed impedance matching of the 
circuit of RF components and the circuit of filter components can be performed 
by compounding the circuit of RF components, and the circuit of filter 
components, and carrying out a coincidence design. 
[0015] 

[Example] Hereafter, the example of the compound RF components by this 
invention is explained using a drawing. In addition, a part the same as that of the 
conventional example or equivalent attaches the same sign, and omits the 
explanation. 

[0016] The circuit diagram of the compound RF components 2 in the example of 
this invention is shown in drawing 1 . In this example, the LPF components F1 
which are low pass filter components of a butterworth mold are connected 
between a sending circuit TX and the end of the capacitor C1 of the high 
frequency part of switch 1 . Here, the LPF components F1 consist of striplines L4 
and L5 which are the 2nd transmission line, and capacitors C7, C8, and C9. In 
addition, since the connection relation of the LPF components F1 is common 
knowledge, it omits the explanation. 

[0017] The sectional view of the compound RF components 2 is shown in 
drawing 2 . The compound RF components 2 contain the multilayer substrate 10. 
The multilayer substrate 10 is formed by carrying out the laminating of the 1st 
dielectric layer - the 15th dielectric layer 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 



22, 23, 24, and 25 one by one from a top, as shown in drawing 3 . Diodes D1 and 
D2 are carried on the 1st dielectric layer 1 1 . Moreover, on the 2nd to 5th 
dielectric layer 12, 13, 14, and 15 and the 7th, 10th, and 14th dielectric layer 17 
and 20, and 24, the capacitor electrodes C51, C11, C21, C31, C12, C22, C32, 
C13, C33, C61, C15, C35, C63, C41, C71, C81, and C91 are formed, 
respectively. Moreover, on the 6th dielectric layer 16, the capacitor electrodes 
C14, C34, and C62 and the stripline electrode L31 are formed, and the stripline 
electrodes L41, L51, L11, and L21 are formed on the 8th and 12th dielectric layer 
18 and 22, respectively. Moreover, on the 9th, 11th, 13th, and 15th dielectric 
layer 19, 21, and 23 and 25, the grand electrode G1 is formed, respectively, 
furthermore -- the inferior surface of tongue (25u and a sign are attached in 
drawing 3 ) of the 15th dielectric layer 25 a sending circuit - business - the 
external electrode TX1 and a receiving circuit - business - the external 
electrode RX 1 and an antenna - business - the external electrode ANT1 and 
control - business - the external electrodes Vc1 1 and Vc22 and a gland — 
business the external electrode G2 is formed. And it comes to constitute the 
compound RF components 2 in the circuitry and equivalence which are shown in 
drawing 1 by forming a signal-line electrode (not shown) and a beer hall 
electrode (not shown) in a required part a dielectric layer 1 1 thru/or 25, and 
forming an external electrode (not shown) also in the external surface of the 
multilayer substrate 10, and connecting suitably. 

[0018] In manufacturing such compound RF components, a dielectric ceramic 
green sheet is prepared. And according to the configuration of each electrode 
and signal line, electrode paste is printed on a dielectric ceramic green sheet. 
Next, the multilayer substrate a dielectric layer comes to carry out a laminating is 
formed by carrying out the laminating of the dielectric ceramic green sheet with 
which electrode paste was printed by the predetermined configuration, and 
calcinating it. Electrode paste is printed by the external surface of this multilayer 
substrate, and an external electrode is formed by the ability burning it. Under the 
present circumstances, after carrying out the laminating of the dielectric ceramic 



green sheet, electrode paste may be printed at the configuration of an external 
electrode, and compound RF components may be formed by really calcinating. 
[0019] Thus, with the constituted compound RF components, since the whole 
dimension can be made small compared with the thing which comes to connect 
the RF components which formed said RF components and said filter component 
for two or more dielectric layers separately [ the former ] by coming to form in one 
multilayer substrate by carrying out a laminating, and filter components, the 
occupancy area and the volume on a printed circuit board can be made small. 
Moreover, since the design which performed impedance matching of the circuit of 
RF components and the circuit of filter components by compounding the circuit of 
RF components and the circuit of filter components, and carrying out a 
coincidence design can be performed, it becomes unnecessary to newly add the 
circuit for impedance matching, and simplification is made in circuit. Furthermore, 
time amount for designing said circuit for impedance matching can also be made 
unnecessary. 

[0020] In addition, in one example of this invention, although it said that a 
capacitor and a stripline are formed into a multilayer substrate, it is also possible 
to form resistance components, such as a chip resistor and printing resistance, in 
the front face or the interior of a multilayer substrate. 

[0021] Moreover, in one example of this invention, although the case where the 
LPF components F1 were connected between a sending circuit TX and the high 
frequency part of switch 1 was described as connection relation between a radio- 
frequency head article and filter components, the same operation effectiveness 
as the example mentioned above between the sending circuit TX, the receiving 
circuit RX or Antenna ANT, and the high frequency part of switch 1 when the LPF 
components F1 were connected to arbitration can be acquired. 
[0022] For example, as shown in drawing 4 , when connecting the LPF 
components F1 between Antenna ANT and the high frequency part of switch 1, 
and as shown in drawing 5 When connecting the LPF components F1 between a 
receiving circuit RX and the high frequency part of switch 1 , and as shown in 



drawing 6 When connecting the LPF components F1 between a sending circuit 
TX and the high frequency part of switch F1 and between Antenna ANT and the 
high frequency part of switch 1 , and as shown in drawing 7 When connecting the 
LPF components F1 between a sending circuit TX and the high frequency part of 
switch 1 and between a receiving circuit RX and the high frequency part of switch 
1, and as shown in drawing 8 When connecting the LPF components F1 between 
a receiving circuit RX and the high frequency part of switch 1 and between 
Antenna ANT and the high frequency part of switch 1 , and as shown in drawing 9 
The case where the LPF components F1 are connected etc. is raised between a 
sending circuit TX and the high frequency parts of switch 1 , between a receiving 
circuit RX and the high frequency part of switch 1, and between Antenna ANT 
and the high frequency part of switch 1 . 

[0023] Moreover, in one example of this invention, although the thing using the 
components of LPF (low pass filter) as filter components linked to RF 
components was described, it is also possible to change to LPF, to connect with 
said RF component and to compound-ize the components of HPF (high-pass 
filter), or BPF (band pass filter) or BEF (band elimination filter). 
[0024] Next, the concrete size effect by this invention is explained taking the case 
of the case where LPF (low pass filter) components are used as filter 
components. By using a high frequency part of switch with a dimension of 
6.3x5.0x3. 0mm which consists of a multilayer substrate which carried out the 
laminating of the dielectric layer, and an LPF component with a dimension of 
4.5x3.2x2. 0mm as the compound radio-frequency head article formed in one 
multilayer substrate, the whole dimension could be set to 6.3x5.0x3.0mm which 
is not different from said high frequency part of switch, and the occupancy area 
and the volume on a printed circuit board were able to be made small. Moreover, 
the circuit for impedance matching which needed to be added to the conventional 
RF components and LPF components became unnecessary by compounding the 
circuit of RF components, and the circuit of LPF components, and carrying out a 
coincidence design. 



[0025] 

[Effect of the Invention] It is what becomes as compound RF components by 
forming and constituting RF components and filter components in one multilayer 
substrate which comes to carry out the laminating of two or more dielectric layers 
according to this invention as stated above. Since the whole dimension can be 
made small compared with what connected conventional RF components formed 
separately and filter components, the occupancy area and the volume on a 
printed circuit board can be made small. Moreover, since the design which 
performed impedance matching of the circuit of RF components and the circuit of 
filter components by compounding the circuit of RF components and the circuit of 
filter components, and carrying out a coincidence design can be performed, it 
becomes unnecessary to newly add the circuit for impedance matching, and 
simplification is made in circuit. . Furthermore, time amount for designing said 
circuit for impedance matching can also be made unnecessary. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram of the compound RF components which are 



the examples of this invention. 

[Drawing 2] It is the sectional view of the compound RF components which are 
the examples of this invention. 

[Drawing 3] It is the decomposition perspective view of the compound RF 
components which are the examples of this invention. 

[Drawing 4] It is the circuitry Fig. of the compound RF components which are the 
modifications of this invention. 

[Drawing 5] It is the circuitry Fig. of the compound RF components which are 
other modifications of this invention. 

[Drawing 6] It is the circuitry Fig. of the compound RF components which are the 
modifications of further others of this invention. 

[Drawing 7] It is the circuitry Fig. of the compound RF components which are the 
modifications of further others of this invention. 

[Drawing 8] It is the circuitry Fig. of the compound RF components which are the 
modifications of further others of this invention. 

[Drawing 9] It is the circuitry Fig. of the compound RF components which are the 

modifications of further others of this invention. 

[Drawing 10] It is the circuitry Fig. of the conventional RF components. 

[Drawing 11] It is the circuit diagram of the conventional RF components. 

[Description of Notations] 

2 Compound RF Components 

1 High Frequency Part of Switch 

F1 LPF components 

10 Multilayer Substrate 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21,22, 23, 24, 25 Dielectric layer 
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[Drawing 1] 
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[Drawing 3] 
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